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* NOTICES * 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the multiple reflecting mirror characterized by to have 
the process which joins the substrates in which it is the manufacture approach of the reflecting 
mirror which it comes to arrange to a position, and two or more substrates were prepared for, 
said element reflector was processed into each substrate the single tier every, the element 
reflector train was formed [ two or more element reflectors which make a field configuration a 
part of predetermined curved surface were formed in, ] in, and said element reflector train was 
formed. 

[Claim 2] The substrates in which said element reflector has a concave surface configuration, 
and said element reflector train was formed are the manufacture approaches of the multiple 
reflecting mirror according to claim 1 characterized by joining in the different direction to the 
direction which said element reflector train makes. 

[Claim 3] The reflective mold lighting system which formed two or more element reflectors which 
make a field configuration a part of predetermined curved surface, is a reflective mold lighting 
system which it comes to arrange to a position, and was formed by having joined two or more 
substrates with which said element reflector was formed the single tier every, respectively. 
[Claim 4] It is the semi-conductor aligner which is a semi-conductor aligner which has the light 
source , the mask stage where holds a mask and it moves , the illumination-light study system 
which illuminates this mask , the projection optical system which projects the pattern on this 
mask on a wafer , and the wafer stage to which a wafer is hold and move , has a reflective mold 
lighting system according to claim 3 in a part of said illumination-light study system , and is 
characterize by for said element reflector to are the optical visual field and the analog of said 
projection optical system . 

[Claim 5] It is the semi-conductor aligner which is a semi-conductor aligner according to claim 4, 
and is characterized by each reflector of this reflective mold lighting system being a radii 
configuration. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the reflecting 
mirror constituted by arranging two or more minute element reflectors to a position especially, a 
reflective mold lighting system, and the semi-conductor aligner using the lighting system further 
about the manufacture approach of a reflecting mirror, and semiconductor fabrication machines 
and equipment. 
[0002] 

[Description of the Prior Art] in manufacture of semiconductor devices, such as current, DRAM, 
and MCP, the development research which makes minimum line width narrower carries out 
briskly — having — **** — design rule 0.13 micrometers (an equivalent for 4 G-DRAM), and 0.1 
micrometers (an equivalent for 16 G-DRAM) — further — various techniques are developed 
towards implementation of 0.07mmicro (an equivalent for 32 G-DRAM). 
[0003] The diffraction phenomena of the light produced at the time of exposure have the 
problem of this minimum line width, and inseparable relation, and it is the greatest trouble in case 
dotage of the image resulting from this and a condensing point realizes required minimum line 
width. In order to press down the effect of these diffraction phenomena, it is necessary to 
enlarge numerical aperture (N.A.:Numerical aperture) of exposure optical system, and diameter 
[ of macrostomia ]-izing of optical system and short wavelength-ization of wavelength have 
become the point of development. 

[0004] If the wavelength of light becomes short and it will be set especially to 200nm or less, 
processing is easy and an optical material with little optical absorption stops however, finding. 
Then, a transmitted light study system is thrown away, development of the projection optical 
system by catoptric system is made, and considerable success is achieved. In it, the combination 
of two or more reflecting mirrors realizes an optical radiHike visual field (field which can be used 
as an exposure field) to soft X ray. A mask and a wafer with the relative velocity of a projection 
reduction percentage ratio There is an approach which is going to synchronize mutually and is 
going to expose the whole chip by making it move. (For example) Koichiro Hoh and Hiroshi 
Tanino;"Feasibility Study on the Extreme UV/Soft X-ray Projection-type Lithography", Bulletin 
of the Electrontechnical Laboratory Vol.49, No. 12, P.983-990, and 1985. Reference. In addition, 
this reference is henceforth described as reference 1. 

[0005] By the way, together with minimum line width, the so-called throughput is in an important 
element for the above semiconductor device manufactures. As a factor which participates in this 
throughput, there are luminescence reinforcement of the light source, effectiveness of an 
illumination system, a reflection factor of the reflecting mirror used for a reflective system, 
sensibility of the sensitive material and the resist on a wafer, etc. as current and the light source 
— ArF laser and F — there are 2 laser of synchrotron radiation and laser plasma light as short 
wave Nagamitsu's light source further, moreover, also about the reflecting mirror which reflects 
such light, development of a multilayer reflecting mirror is also at a quick pace, and is performed 
so that a high reflection factor may be obtained (the reference 1 of the above-mentioned for 
details — and) Andrew M.Hawryluk et al;"Soft x-ray beamsplitters and highly dispersive 
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multilayer mirrors for use as soft x-ray laser cavity component", SPIE Vol.688 Multilayer 
Structure and Laboratory X-ray Laser Research P.81-90 (1986) It reaches and refer to JP,63- 
312640A 

[0006] Now, although it is about a semi-conductor aligner, in order to illuminate the original 
edition to homogeneity that there is no nonuniformity in this semi-conductor aligner, the 
illumination-light study system for illuminating to homogeneity at the original edition whatever 
the quantity of light distribution of the light source is developed. It is uniform lighting nature and 
the opening nature which are required of this illumination-light study system. For example, the 
technique for the lighting field of a rectangle configuration is proposed by JP,60-232552,A. 
However, the semi-conductor aligner was equipped with the projection optical system which 
forms the pattern of the original edition on a wafer, when the visual field of this projection optical 
system was circular, in the rectangle configuration, the lighting visual field had the bad utilization 
effectiveness of light, and could never shorten the exposure time, therefore a throughput did not 
go up. 

[0007] Recently, according to the optical visual field which a projection optical system has, a 
lighting visual field is set up as an approach of solving this problem, and JP,10-70058,A "an X— 
ray cutback projection aligner and the semiconductor device manufacturing installation using 
this" is proposed as an approach of condensing the light from the light source within this lighting 
visual field. The reflective mold convex semicircle column type integrator of the cylindrical 
configuration which this shows to drawing 12 as an illumination-light study system is used. A 
reflective mold convex semicircle column type integrator is a total reflection mirror with the 
reflector of the configuration which has arranged much minute convex semicircle cylindrical 
surfaces to one dimension. Moreover, a reflective mold concave surface semicircle column type 
integrator as shown in drawing 13 can also be used instead of a reflective mold convex 
semicircle column type integrator. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, the above reflecting mirrors are usually 
manufactured by cutting by making one substrate into a workpiece using the cutting machine 
equipped with the ball end mill. A ball end mill is a configuration as shown in drawing 14 (a), and 
by controlling the location in three dimension to a workpiece, as shown in this drawing (b), 
processing of various fields is possible for it. 

[0009] However, when the reflector configuration shown in drawing 1212 was formed and was 
actually illuminated from one aluminum substrate using the done multi-light source formation 
reflecting mirror, the integrator which has the expected good reflective effectiveness was not 
formed, and a high throughput was not obtained in the semi-conductor aligner using such an 
integrator. Then, when that cause was investigated, as shown in drawing 15 , the convex 
configuration and the convex configuration adjoined mutually, the processing remainder existed in 
all the parts used as a trough, and it became clear that the effect of this part is main. Thus, 
when the part which does not have the configuration of a reflector is in the boundary part of all 
reflectors and reflectors, even if the part of poor processing made between one reflectors is 
small, if the guide peg of all of such area is carried out, it will become as the same as poor 
processing has arisen covering a big area. 

[0010] Furthermore, when it was going to manufacture the reflective mold integrator as indicated 
to be drawing 12 and drawing 13 with existing processing equipment, since the die length of one 
reflector of a reflective mold integrator was long, the movement magnitude of the stage of 
equipment was insufficient and it was not able to be processed in many cases. Moreover, even if 
processible, since it was a long picture, the motion precision of equipment became a cause, and 
there was a problem referred to as that a high configuration precision is not acquired. 
[001 1] Then, this invention is devised so that it may solve such a technical problem, and it sets 
it as the 1st object to offer the manufacture approach that the multi-light source formation 
reflecting mirror which has a reflector configuration as a design can be manufactured with the 
sufficient yield, and sets it as the 2nd object to obtain a semi-conductor aligner with a 
throughput high further more. 
[0012] 
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[Means for Solving the Problem] We decided to have the process which joins the substrates in 
which two or more element reflectors which make a field configuration a part of predetermined 
curved surface were formed with the 1st gestalt of this invention in order to solve the above- 
mentioned technical problem, it is the manufacture approach of the reflecting mirror which it 
comes to arrange to a position, two or more substrates were prepared, the element reflector was 
processed into each substrate the single tier every, the element reflector train was formed in, 
and the element reflector train was formed. 

[0013] Thus, by connecting the substrate with which the reflector of a single tier was first 
formed in one substrate, and the element reflector train was formed in that degree, the poor 
processing part made between the element reflector and the element reflector can be lessened, 
and a multiple reflecting mirror with sufficient reflective effectiveness can be formed. 
Furthermore, with the 1st gestalt of this invention, junction of the substrates in which the 
element reflector train was formed joined said substrates in the different direction to the 
direction which an element reflector train makes, and did things to it. 

[0014] Moreover, with the 2nd gestalt of this invention, two or more element reflectors which 
make a field configuration a part of predetermined curved surface were formed, it shall be the 
reflective mold lighting system which it comes to arrange to a position, and the element reflector 
should be formed by having joined two or more substrates formed the single tier every, 
respectively. Since it is the lighting system which has such a gestalt and configuration 
processing of also near the boundary of element reflectors can be carried out at the field 
configuration as a design, a reflective mold lighting system with it is obtained. [ a sufficiently 
large area of an effective reflector and ] [ bright ] 

[0015] moreover , it be the mask stage where hold the light source and a mask with the 3rd 
gestalt of this invention , and it move , the illumination light study system which illuminate a 
mask , the projection optical system which project the pattern on a mask on a wafer , and the 
semi-conductor aligner which have the wafer stage to which a wafer be hold and move , and it 
have a reflective mold lighting system according to claim 3 in a part of illumination light study 
system , and it be presupposed that it be an element reflector the optical visual field and analog 
of a projection optical system . 

[001 6] Thus, since the reflective mold lighting system sufficiently large an effective reflector and 
bright in it was used for the aligner, the exposure time can be shortened and improvement in a 
throughput can be expected. Moreover, it is a semi-conductor aligner in the 3rd gestalt of this 
invention, and it was presupposed that it is a radii configuration each reflector of a reflective 
mold lighting system. Next in the gestalt of operation of this invention, although this invention 
shall be explained in detail, there is no this invention what is restricted to this. 
[0017] 

[Embodiment of the Invention] Next, the multiple reflecting mirror which is the reflective mold 
integrator used for the projection aligner shown in drawing 2 as a gestalt of operation of the 1st 
of this invention is explained. This multiple reflecting mirror sets up a lighting visual field 
according to the optical visual field which a projection optical system has, and is indicated by 
this by Japanese Patent Application No. No. 47400 [ ten to ] to which the problem of raising and 
a throughput is solved and this applicant applied for lighting effectiveness in detail. This 
technique is explained briefly based on drawing 2 . 

[0018] Drawing 2 is the schematic diagram of the projection aligner in the gestalt of operation of 
this invention. In this projection aligner, the light source 1, the multiple reflecting mirror 2, the 
capacitor optical element 3, a reflecting mirror 4, a mask 5, mask stage 5s, a projection optical 
system 6, a wafer 7, wafer stage 7s, the mask stage controller 8, and the wafer stage controller 
9 are equipped. 

[0019] Incidence of the light which came out from the light source 1 is carried out to the 
multiple reflecting mirror 2 formed using the manufacture approach of this invention. And the 
light reflected with the multiple reflecting mirror 2 illuminates the mask 5 held on mask stage 5s 
through the capacitor optical element 3 and the reflecting mirror 4. In addition, on these 
descriptions, the multiple reflecting mirror 2, the capacitor optical element 3, and a reflecting 
mirror 4 are collectively called reflective mold illumination-light study system. 
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[0020] The pattern which should be drawn on the wafer 7 held on wafer stage 7s, and the 
pattern of a parallelism configuration are formed in the mask 5. And the pattern on a mask 5 is 
illuminated by the reflective mold illumination-light study system, and is projected on a wafer 7 
through the projection optical system 6 which consists of aspheric surface reflecting mirrors 6a t 
6b f 6c ? and 6d. Thus, the pattern formed in the mask 5 is projected on a wafer 7. 
[0021] By the way, the optical visual field of a projection optical system 6 is a radii configuration, 
and forms the pattern of the whole chip on a wafer by exposing synchronizing a mask 5 and a 
wafer 7 and moving them relatively as widely as the whole device chip which should be 
manufactured can be covered, (scan). For this reason, the mask stage controller 8 containing the 
laser interference range finder which controls mask stage 5s movement magnitude, and the 
wafer stage controller 9 which controls wafer stage 7s movement magnitude are equipped. . (see 
the previous reference 1 about the exposure method accompanied by this scan). 
[0022] By the way, there is a multiple reflecting mirror 2 in order to form two or more secondary 
light sources optically from the light from the light source 1. And the multiple reflecting mirror 2 
has two or more minute element reflectors where the profile of each reflector is the same, and 
the field configuration of an element reflector repeats those with two or more kinds, and its 
element reflector for every field configuration, and it is arranged. In addition, the shape of an 
appearance of an element reflector is made into the optical visual field configuration and analog 
of a projection optical system. Many point light source images I are formed in a location P2 of 
this, and this forms a required lighting visual field by the capacitor optical element 3. If the above 
techniques are used, can illuminate the field which should illuminate on a mask uniformly without 
futility, compaction of the exposure time will be attained, and implementation of the semi- 
conductor aligner which has a high throughput will be attained. 

[0023] The result of having designed actually one element reflector formed in the multiple 
reflecting mirror 2 used for the reflective mold illumination-light study system which has the 
above radii-like lighting visual fields, and its multiple reflecting mirror 2 is explained using drawing 
3 and 4. As shown in drawing 3 , this multiple reflecting mirror 2 consists of three kinds of 
element reflectors (A1, B1, C1). And one side of each element reflector is doubled, and a train is 
made and it is prepared. And a predetermined number forms such a train by the train, and the 
multiple reflecting mirror 2 is formed. By the way, for each train of the multiple reflecting mirror 
2, an element reflector is A1, B1, C1, A1, B1, and CI. — It is arranged in order. And the field 
configuration of each element reflector has the configuration when projecting the configuration 
shown in drawing 4 (a), (b), and (c) on the concave surface which has fixed curvature. 
[0024] The concave surface 41 shown in drawing 4 is the spherical surface which has the 
distance as the distance of P2 shown in drawing 2 R> 2 with the same focal distance. Each 
element reflector has the same configuration as the configuration which projected the circular 
band (an average radius is the circular band of the circle of Zh) parallel to YZ side on the 
spherical surface formed in this concave surface 41 as shown in drawing 4 . And the 
configuration of the element reflector A1 is the shape of a projection image and isomorphism 
when doubling the core of the circle of the radii to project with the medial axis of the spherical 
surface of a concave surface 41. Moreover, the configuration of the element reflectors B1 and 
CI is the shape of a projection image and isomorphism when only Yh shifts the core of the radii 
to project perpendicularly to the medial axis of the spherical surface of a concave surface 41. As 
for such a configuration, all become radii-like mostly, perfect, if it sees from a perpendicular 
direction to space — it is circular. 

[0025] Thus, if incidence of the parallel ray is carried out for example, from the direction of X, 
the point by the element reflector A1 will be formed in the same location as the focal location of 
the spherical surface of a concave surface 41, and the point by the element reflector B1 carries 
out the strike slip only of the Yh to the made element reflector from a focal location, and it is 
formed in it Moreover, the point by the element reflector C1 is also the same, and it is the focal 
location of the spherical surface of a substrate 41. - The strike slip only of the Yh is carried out 
and it is formed. 

[0026] In addition, as a suitable practical design solution of an element reflector, Yh the distance 
of Zh which shows the radius of curvature R of an element reflector to 160-2000mm and 
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drawing 4 indicates the die length of 0.3-20mm and radii to be for the width of face (width of 
face of a circular band) of 4.5-55mm and radii to 4.5-55mm, drawing 4 (b), and (c) is set to about 
2.3-27mm, and surface roughness is rms<0.3nm further. 

[0027] By the way, if cutting of the multiple reflecting mirror 2 shown in drawing 3 is carried out 
and it is manufactured using the cutting machine equipped with the ball end mill from one 
substrate like a Prior art, it will become a configuration as shown in drawing 5 R> 5. Thus, 
processing remaining CR existed in the part in which each [ element reflector 51 ] are each- 
other carrying out contiguity, and it became clear that the light irradiated by this part did not 
reflect in a position. Thus, if there is light which is not reflected in a position, the quantity of light 
illuminated by the mask 5 will fall, and the exposure time to a wafer 7 will become long. 
Consequently, a throughput will become a low aligner. 

[0028] In order to solve such a thing, as shown in drawing 6 R> 6, by the manufacture approach 
of the multiple reflecting mirror which is the gestalt of operation of the 1st of this invention, an 
element reflector is formed on one substrate in an one direction at a single tier. And even if an 
end mill 31 comes to the boundary part of an element reflector by making width of face of a 
substrate into the same dimension as the width of face of an element reflector, it can move by 
it, cutting in the direction of an arrow head 32 as it is. 

[0029] Thus, we decided to form the multiple reflecting mirror 2 in arranging the substrate with 
which the element reflector was formed in the direction vertical to the direction in which two or 
more substrates with which the element reflectors A1, B1, and C1 were formed were formed in, 
next the element reflector was formed at the single tier. Since what is necessary is to reproduce 
only an element reflector train including the element reflector which failed in processing even if 
processing of an one element reflector went wrong by forming an element reflector in two or 
more substrates, processing effectiveness can be made high. Moreover, the optical element 
which has a high configuration precision can be processed, without the processing remainder 
arising in the four corners, since it is processible while an end mill 31 passes through the corner 
of the formation field of the element reflector 51. 

[0030] Next, the manufacture approach of the multiple reflecting mirror concerning the gestalt of 
operation of this invention shall be explained in detail. First, a metaled block, for example, the 
block of oxygen free copper, is prepared. Here, the reason for having chosen oxygen free copper 
is because mirror plane nature is excellent, when it cut and grinds. This block is started in 
predetermined magnitude. The magnitude considers joining the substrate with which it has the 
magnitude which is extent which an element reflector can form by the single tier, and other 
element reflector trains were formed, and makes breadth of the substrate to cut down the same 
as the die length of the bowstring to the radii configuration of an element reflector. In addition, 
with the gestalt of this operation, it started from the block of oxygen free copper in one blank 
with a die-length [ of 30mm ] x width-of-face [ of 5mm ] x height of 10mm, and two blanks with 
a die-length [ of 27mm ] x width-of-face [ of 5mm ] x height of 10mm. 
[0031] Next, configuration processing of every one configuration of three kinds of element 
reflectors A1, B1, and C1 which shows one blank in the cutting machine equipped with the ball 
end mill among this started blank at installation and draw ing 3 is carried out. After performing 
configuration processing, the element reflector train was made into the mirror plane condition by 
grinding. 

[0032] Thus, the element reflector train formed so that two or more element reflectors might be 
arranged by one substrate in an one direction was formed. And a cutting machine performs 
configuration processing and polish like other blanks. The element reflector train formed so that 
two or more element reflectors might be arranged by one substrate in an one direction is formed, 
and a total of three element reflector trains are formed. Thus, the formed element reflector 
trains 25, 26, and 27 serve as a configuration shown in drawing 1 . Next, these element reflector 
trains 25, 26, and 27 are perpendicularly compared with the direction in which the element 
reflector train is formed, and as mutually shown in drawing 1 , it pastes up. The multiple 
reflecting mirror 2 is formed by making it this appearance. 

[0033] Thus, the formed multiple reflecting mirror 2 forms the reflective film, in order to gather a 
reflection factor further. For example, this multiple reflecting mirror 2 is used for the above- 



http:/ / www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje 



2005/08/12 



JP,2000-162414,A [DETAILED DESCRIPTION] 



6/7 ^— v 



mentioned aligner, and it is F2 as the light source of that aligner. When laser is used, it is 
desirable to form the reflective film of aluminum in the multiple reflecting mirror 2, and to form 
magnesium fluoride (MgF2) in thickness of dozens of nm from antioxidizing of the aluminum film 
and a viewpoint of maintenance of a reflection factor on it further. 

[0034] Moreover, when using the light (electromagnetic wave) of a soft-X-ray field, it is desirable 
to form the mutual multilayer of molybdenum and silicon. Thus, since the multiple reflecting 
mirror 2 used for an aligner can be formed and the boundary part of an element reflector is also 
formed in the desired configuration, an effective reflector can form large bright catoptric system. 
Moreover, since what is necessary is to remake only the substrate which the defect part 
produced and to exchange them the time of formation of an element reflector, and after 
formation, even if the defect part was generated in one reflector, cost can be held down at a low 
price. 

[0035] In addition, this invention is applicable also except the multiple reflecting mirror which has 
the configuration shown by ****. For example, even if there are more element reflectors than 
three kinds, A1, B1, and C1, they may be good at least, and a part of aspheric surface is 
sufficient as an element reflector. Moreover, an element reflector train was not restricted to 
three trains, either. Moreover, this manufacture approach is applicable also about the reflecting 
mirror of other completely different configurations. 

[0036] Next, the manufacture approach of the multiple reflecting mirror of a configuration as 
shown in drawing 12 is explained as the 2nd gestalt of this invention. In the multiple reflecting 
mirror which has such a configuration, since it could not but stop having canceled other good 
reflectors when many reflectors were formed in one substrate when one-place [ any ] fault 
arises, two or more element reflector trains were formed, and the element reflector train was 
connected. 

[0037] In this case, with the die length of a reflecting mirror, when the depth lay length shown by 
drawing 12 is long, a blank shorter thian the depth of one element reflector is used. And the 
element reflector train 71 as shown in drawing 7 can be formed, and the multiple reflecting mirror 
of the configuration shown in drawing 1212 can be formed by arranging two-dimensional so that 
each reflector may be located in a line with parallel. 

[0038] Moreover, when the depth lay length shown by drawing 12 is short, the blank of the same 
die length as the depth of one element reflector is used. And two or more element reflector 
trains 81 as shown in drawing 8 can be formed, and the multiple reflecting mirror of the 
configuration shown in drawing 12 can be formed by arranging this perpendicularly [ longitudinal 
direction / of an element reflector ], so that each element reflector may be located in a line with 
parallel. 

[0039] Since reduction of cost can be aimed at and the boundary parts of an element reflector 
train and an element reflector train can be formed in a desired configuration by making it this 
appearance, effective area can be comparatively made large. In addition, it is desirable to 
process a blank by the following approach to also remove the processing remainder between 
element reflector trains further. 

[0040] When it forms only with the cutting machine using an end mill 31, it has the same 
configuration as the side-face configuration of the element reflector train 90 shown in dra wing 9 
(a), and processing remaining CR2 will be formed in the boundary part of element reflectors. 
Then, the nonrotation tool 91 removes the part of processing remaining CR2 to the element 
reflector train 90 formed using the end mill 31. Thus, the configuration after processing remaining 
CR2 was removed by the nonrotation tool 91 was shown in drawing 9 (b). Thus, an effective 
reflector configuration can be formed also in the boundary section of the element reflectors 
which form the element reflector train. 

[0041] In addition, it is possible to cut only the boundary part of an element reflector using the 
nonrotation tool 92 in which a cross-section configuration has the cross-section configuration 
which carried out the shape of a boundary part and isomorphism of an element reflector as other 
approaches. For example, the processing remainder may be removed using the nonrotation tool 
92 as shown in the configuration formed by drawing 9 (a) to a thing at drawing 10 . Thus, when 
the substrate in which the element reflector train was formed is connected and a multiple 
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reflecting mirror is formed, when not enough, it is desirable [ an effective reflector product is still 
small, and ] to remove processing remaining CR2 by the nonrotation tool. 
[0042] In addition, besides a multiple reflecting mirror with the shape of an above-mentioned 
convex type semi-cylindrical shape, as shown in drawing 1 1 , two or more element reflector 
trains 110 are formed, and this invention is sticking and can be applied to a fabrication of a 
multiple concave semi-cylindrical shape-like reflecting mirror. Two or more substrates which 
formed two or more element reflector trains also in this case are formed, and cost reduction is 
possible by connecting it. By the way, although an element reflector train is stuck and the 
multiple reflecting mirror is formed with the gestalt of operation of above-mentioned this 
invention, this invention is not restricted to this, and if the optical surface of a multiple reflecting 
mirror is turned and used for a top face, it is not necessary to fix it only by arranging to a plinth. 
Moreover, after an element reflector train grinds, it is joined, but this invention is not restricted 
to this, but after it joins the element reflector train to which configuration processing was 
performed, it may grind. Moreover, it is not restricted to oxygen free copper, and if the 
construction material of a workpiece has good mirror plane nature after a cut / polish, it is good. 

[0043] For example, silicon, ULE, super Invar material, oxygen free copper, the Invar material, 
aluminum, carbon steel, quartz glass, SUTABAKKUSU material, Pyrex glass, etc. can be 
considered. Moreover, the amorphous thin film of the nickel alloy formed on the metal substrate 
and the amorphous thin film which uses a nickel alloy as a principal component are sufficient 
[0044] 

[Effect of the Invention] As mentioned above, the optical element of the complicated 
configuration which consists of many element reflectors can be manufactured at high processing 
effectiveness with high precision by this invention. Moreover, if it has the reflecting mirror 
obtained by this manufacture approach in the lighting system for aligners and it is, the high 
aligner of a throughput will be obtained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] : It is the outline block diagram of the multiple reflecting mirror which joined the 
substrate with which the element reflector train concerning the gestalt of operation of the 1 st of 
this invention was formed. 

[Drawing 2] : It is the outline block diagram of the optical system of the aligner which used the 
multiple reflecting mirror formed in the processing procedure concerning the gestalt of operation 
of the 1st of this invention. 

[Drawing 3] : The outline block diagram of the multiple reflecting mirror formed in the processing 
procedure concerning the gestalt of operation of the 1st of this invention 

[Drawing 4] : Drawing showing the field configuration of the element reflector which constitutes a 
multiple reflecting mirror 

[Drawing 5] : It is drawing having shown the configuration of the multiple reflecting mirror 
conventionally formed by the processing method. 

[Drawing 6] : When forming the element reflectors 1A f 1B, and 1C from one substrate, it is 
drawing having shown the locus of an end mill. . 

[Drawing 7] : It is the outline block diagram of the multiple reflecting mirror formed by the 
processing method by the 2nd gestalt of this invention. 

[Drawing 8] : It is the outline block diagram of the multiple reflecting mirror formed by the 
processing method by the 2nd gestalt of this invention. 

[Drawing 9] : It is drawing having shown how to remove the processing remainder at the time of 
being formed by the processing method by the 2nd gestalt of this invention. 

[Drawing 10] : It is drawing having shown how to remove the processing remainder at the time of 
being formed by the processing method by the 2nd gestalt of this invention. 

[Drawing 11] : It is drawing having shown the manufacture approach of a reflective mold concave 
surface semicircle column type integrator. . 

[Drawing 12] : It is the schematic diagram of a reflective mold convex semicircle column type 
integrator. 

[Drawing 13] : It is the schematic diagram of a reflective mold concave surface semicircle 
column type integrator. 

[Drawing 14] : It is drawing having shown the curved surface in which the configuration of a ball 
end mill and processing are possible. 

[Drawing 15] : It is cross-section configuration drawing of the reflected type convex type 
integrator formed by the conventional processing method. 
[Description of Notations] 
1 Light Source 

2 Multiple Reflecting Mirror 

3 Capacitor Optical Element 

4 Reflecting Mirror 

5 Mask 5S Mask Stage 

6 Projection Optical System 

7 Wafer 7S Wafer Stage 
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8 Mask Stage Controller 

9 Wafer Stage Controller 

25, 26, 27, 71, 81, 90,110 ... Element reflector train 

31 End Mill 

32 Locus of End Mill 

41 Concave Spherical Surface Which Shows Reflector Configuration of Element Reflector 

51 Element Reflector Formed by the Conventional Processing Method 

91 and 92 ... Nonrotation tool 

A1, B1, C1 and an element reflector 

CR CR2 Processing remainder 



[Translation done.] 
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